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§431.66 10 CFR Ch. Il (1-1-12 Edition)
Category Test procedure Integrated average temperatures

(i) Refrigerator with Solid Door(s) .................. ARI Standard 1200-2006* ...... 38 °F (+2 °F).

(i) Refrigerator with Transparent Door(s)
(iii) Freezer with Solid Door(s) ............
(iv) Freezer with Transparent Door(s)

ARI Standard 1200-2006*
ARI Standard 1200-2006*
ARI Standard 1200-2006*

38 °F (2 °F).
0 °F (2 °F).
0 °F (2 °F).

(v) Refrigerator-Freezer with Solid Door(s) ... | ARI Standard 1200-2006* ...... 38 °F (+2 °F) for refrigerator compartment.

0 °F (¥2 °F) for freezer compartment.

(vi) Commercial Refrigerator with a Self-Con- | ARI Standard 1200-2006* ...... 38 °F (+2 °F).

tained Condensing Unit Designed for Pull-
Down Temperature Applications and
Transparent Doors.

(vii) lce-Cream Freezer ...........ccccccovvieincnnee. ARI Standard 1200-2006* ...... —15.0 °F (£2 °F).
(viii) Commercial Refrigerator, Freezer, and | ARI Standard 1200-2006* ...... (A) For low temperature applications, the inte-

Refrigerator-Freezer with a Self-Contained
Condensing Unit and without Doors.

grated average temperature of all test pack-
age averages shall be 0 °F (2 °F).

(B) For medium temperature applications, the
integrated average temperature of all test
package averages shall be 38.0 °F (+2 °F).

(ix) Commercial Refrigerator, Freezer, and | ARI Standard 1200-2006* ...... (A) For low temperature applications, the inte-

Refrigerator-Freezer with a Remote Con-
densing Unit.

grated average temperature of all test pack-
age averages shall be 0 °F (2 °F).

(B) For medium temperature applications, the
integrated average temperature of all test
package averages shall be 38.0 °F (+2 °F).

*Incorporated by reference, see §431.63.

(3) Determine the volume of each
covered commercial refrigerator, freez-
er, or refrigerator-freezer using the
methodology set forth in the ANSI/
AHAM HRF-1-2004, ‘‘Energy, Perform-
ance and Capacity of Household Refrig-
erators, Refrigerator-Freezers and
Freezers,” (Incorporated by reference,
see §431.63) section 3.21, ‘“‘Volume,”’ sec-
tions 4.1 through 4.3, ‘“Method for Com-
puting Total Refrigerated Volume and
Total Shelf Area of Household Refrig-
erators and Household Wine Chillers,”
and sections 5.1 through 5.3, ‘“Method
for Computing Total Refrigerated Vol-
ume and Total Shelf Area of Household
Freezers.”

ENERGY CONSERVATION STANDARDS

§431.66 Energy conservation stand-
ards and their effective dates.

(a) In this section—

(1) The term ‘““‘AV’” means the ad-
justed volume (ft3) (defined as 1.63 x
frozen temperature compartment vol-
ume (ft3) + chilled temperature com-
partment volume (ft3)) with compart-
ment volumes measured in accordance
with the Association of Home Appli-
ance Manufacturers Standard HRF1-
1979.

(2) The term ‘““V”’ means the chilled
or frozen compartment volume (ft3) (as
defined in the Association of Home Ap-

pliance Manufacturers Standard HRF1-
1979).

(3) The term “TDA” means the total
display area (ft2) of the case, as defined
in the ARI Standard 1200-2006, appendix
D (incorporated by reference, see
§431.63).

(b) Each commercial refrigerator,
freezer, and refrigerator-freezer with a
self-contained condensing unit de-
signed for holding temperature applica-
tions manufactured on or after Janu-
ary 1, 2010, shall have a daily energy
consumption (in kilowatt hours per
day) that does not exceed the fol-
lowing:

Maximum daily energy con-
Category sumption
(kilowatt hours per day)

Refrigerators with solid doors | 0.10V + 2.04.
Refrigerators with transparent | 0.12V + 3.34.

doors.

Freezers with solid doors ...... 0.40V + 1.38.

Freezers with transparent 0.75V + 4.10.
doors.

Refrigerator/freezers with the greater of 0.27AV-0.71
solid doors. or 0.70.

(c) Each commercial refrigerator
with a self-contained condensing unit
designed for pull-down temperature ap-
plications and transparent doors manu-
factured on or after January 1, 2010,
shall have a daily energy consumption
(in kilowatt hours per day) of not more
than 0.126V + 3.51.
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(d) Each commercial refrigerator,
freezer, and refrigerator-freezer with a
self-contained condensing unit and

without

doors;

commercial

refrig-

erator, freezer, and refrigerator-freezer
with a remote condensing unit; and
commercial ice-cream freezer manufac-

§431.66

tured on or after January 1, 2012, shall
have a daily energy consumption (in
kilowatt hours per day) that does not
exceed the levels specified:

(1) For equipment other than hybrid
equipment, refrigerator-freezers or
wedge cases:

: . . Ratin Operatin Equipment Maximum daily en-
Equipment category ngg?ns:_r;%ounmt qu[;'%Tent temp%J F't)emp. 9 qclgss ergy consumgtion
igurati iy (°F) (°F) designation * (kWh/day)
Remote Condensing Remote (RC) ...... Vertical Open 38 (M) >32 | VOP.RCM ..... 0.82 x TDA + 4.07
Commercial Refrig- (VOP). 0 (L) <32 | VOP.RC.L ...... 2.27 x TDA + 6.85
erators and Commer-
cial Freezers.
Semivertical 38 (M) >32 | SVO.RCM ..... 0.83 x TDA + 3.18
Open (SVO). 0 (L) <32 | SVO.RC.L 2.27 x TDA + 6.85
Horizontal Open 38 (M) >32 | HZO.RC.M . 0.35 x TDA + 2.88
(HZO). 0 (L) <32 | HZO.RC.L .. 0.57 x TDA + 6.88
Vertical Closed 38 (M) >32 | VCT.RC.M . 0.22 x TDA + 1.95
Transparent 0 (L) <82 | VCT.RC.L ...... 0.56 x TDA + 2.61
(VCT).
Horizontal Closed 38 (M) >32 | HCT.RCM ..... 0.16 x TDA + 0.13
Transparent 0 (L) <32 | HCT.RC.L ...... 0.34 x TDA + 0.26
(HCT).
Vertical Closed 38 (M) >32 | VCS.RCM ... 0.11 xV +0.26
Solid (VCS). 0 (L) <32 | VCS.RCLL ...... 0.23 xV + 0.54
Horizontal Closed 38 (M) >32 | HCS.RC.M 0.11 xV +0.26
Solid (HCS). 0 (L) <32 | HCS.RC.L .. 0.23 xV + 0.54
Service Over 38 (M) >32 | SOC.RC.M . 0.51 x TDA + 0.11
Counter (SOC). 0 (L) <32 | SOC.RC.L .. 1.08 x TDA + 0.22
Self-Contained Com- Self-Contained Vertical Open 38 (M) >32 | VOP.SC.M ..... | 1.74 x TDA + 4.71
mercial Refrigerators (SC). (VOP). 0 (L) <82 | VOP.SC.L ...... 4.37 x TDA +
and Commercial 11.82
Freezers without
Doors.
Semivertical 38 (M) >32 | SVO.SCM ... 1.73 x TDA + 4.59
Open (SVO). 0 (L) <32 | SVO.SC.L ...... 4.34 x TDA +
11.51
Horizontal Open 38 (M) >32 | HZO.SCM ..... 0.77 x TDA + 5.55
0 (L) <32 | HZO.SC.L ...... | 1.92 x TDA + 7.08
Commercial Ice-Cream | Remote (RC) ...... Vertical Open —-15 (1) <-5" | VOP.RC.I ....... 2.89 x TDA + 8.7
Freezers. (VOP).
Semivertical SVO.RC.I ....... 2.89 x TDA + 8.7
Open (SVO).
Horizontal Open HZO.RC.I ....... 0.72 x TDA + 8.74
(HZO).
Vertical Closed VCT.RC.I ....... 0.66 x TDA + 3.05
Transparent
(VCT).
Horizontal Closed HCT.RC.I ....... 0.4 x TDA + 0.31
Transparent
(HCT).
Vertical Closed VCS.RC.I ....... 0.27 xV + 0.63
Solid (VCS).
Horizontal Closed HCS.RC.I ....... 0.27 xV + 0.63
Solid (HCS).
Service Over SOC.RC.I ....... 1.26 x TDA + 0.26
Counter (SVO).
Self-Contained Vertical Open VOP.SC.I ....... 5.55 x TDA +
(SC). (VOP). 15.02
Semivertical SVO.SClI ....... 5.52 x TDA +
Open (SVO). 14.63
Horizontal Open HZO.SC.I ....... 2.44 xTDA +9
(HZO).
Vertical Closed VCT.SC.I ....... 0.67 x TDA + 3.29
Transparent
(VCT).
Horizontal Closed HCT.SC.I ....... 0.56 x TDA + 0.43
Transparent
(HCT).
Vertical Closed VCS.SC.I ....... 0.38 xV +0.88
Solid (VCS).
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§431.66

10 CFR Ch. Il (1-1-12 Edition)

" . . Ratin Operatin Equipment Maximum daily en-
Equipment category nggﬁgﬁgﬂ ounn” qul:;m?ye nt t?TFF;S.; gzeronF;; 9 q qplgss. A ergy consumgtion
esignation (kWh/day)
Horizontal Closed HCS.SC.I ....... 0.38 xV +0.88
Solid (HCS).
Service Over SOC.SC.I ....... 1.76 x TDA + 0.36
Counter (SVO).

“The meaning of the letters in this column is indicated in the three columns to the left.
" Ice-cream freezer is defined in 10 CFR 431.62 as a commercial freezer that is designed to operate at or below —5 °F (—21
°C) and that the manufacturer designs, markets, or intends for the storing, displaying, or dispensing of ice cream.

(2) For commercial refrigeration
equipment with two or more compart-
ments (i.e., hybrid refrigerators, hybrid
freezers, hybrid refrigerator-freezers,
and non-hybrid refrigerator-freezers),
the maximum daily energy consump-
tion (MDEC) for each model shall be
the sum of the MDEC values for all of
its compartments. For each compart-
ment, measure the TDA or volume of
that compartment, and determine the
appropriate equipment class based on
that compartment’s equipment family,
condensing unit configuration, and de-
signed operating temperature. The
MDEC limit for each compartment
shall be the calculated value obtained
by entering that compartment’s TDA
or volume into the standard equation
in paragraph (d)(1) of this section for
that compartment’s equipment class.
Measure the calculated daily energy
consumption (CDEC) or total daily en-
ergy consumption (TDEC) for the en-
tire case:

(i) For remote condensing commer-
cial hybrid refrigerators, hybrid freez-
ers, hybrid refrigerator-freezers, and
non-hybrid refrigerator-freezers, where
two or more independent condensing
units each separately cool only one
compartment, measure the total refrig-
eration load of each compartment sep-
arately according to the ARI Standard
1200-2006 test procedure (incorporated
by reference, see §431.63). Calculate
compressor energy consumption (CEC)
for each compartment using Table 1 in
ARI Standard 1200-2006 using the satu-
rated evaporator temperature for that
compartment. The CDEC for the entire
case shall be the sum of the CEC for
each compartment, fan energy con-
sumption (FEC), lighting energy con-
sumption (LEC), anti-condensate en-
ergy consumption (AEC), defrost en-
ergy consumption (DEC), and conden-
sate evaporator pan energy consump-

tion (PEC) (as measured in ARI Stand-
ard 1200-2006).

(ii) For remote condensing commer-
cial hybrid refrigerators, hybrid freez-
ers, hybrid refrigerator-freezers, and
non-hybrid refrigerator-freezers, where
two or more compartments are cooled
collectively by one condensing unit,
measure the total refrigeration load of
the entire case according to the ARI
Standard 1200-2006 test procedure (in-
corporated by reference, see §431.63).
Calculate a weighted saturated evapo-
rator temperature for the entire case
by:

(A) Multiplying the saturated evapo-
rator temperature of each compart-
ment by the volume of that compart-
ment (as measured in ARI Standard
1200-2006),

(B) Summing the resulting values for
all compartments, and

(C) Dividing the resulting total by
the total volume of all compartments.

Calculate the CEC for the entire case
using Table 1 in ARI Standard 1200-2006
(incorporated by reference, see §431.63),
using the total refrigeration load and
the weighted average saturated evapo-
rator temperature. The CDEC for the
entire case shall be the sum of the
CEC, FEC, LEC, AEC, DEC, and PEC.

(iii) For self-contained commercial
hybrid refrigerators, hybrid freezers,
hybrid refrigerator-freezers, and non-
hybrid refrigerator-freezers, measure
the TDEC for the entire case according
to the ARI Standard 1200-2006 test pro-
cedure (incorporated by reference, see
§431.63).

(3) For remote-condensing and self-
contained wedge cases, measure the
CDEC or TDEC according to the ARI
Standard 1200-2006 test procedure (in-
corporated by reference, see §431.63).
The MDEC for each model shall be the
amount derived by incorporating into
the standards equation in paragraph
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(d)(1) of this section for the appropriate
equipment class a value for the TDA
that is the product of:

(i) The vertical height of the air-cur-
tain (or glass in a transparent door)
and (ii) The largest overall width of the
case, when viewed from the front.

[70 FR 60414, Oct. 18, 2005, as amended at 74
FR 1140, Jan. 9, 2009]

Subpart D—Commercial Warm Air
Furnaces

SOURCE: 69 FR 61939, Oct. 21, 2004, unless
otherwise noted.

§431.71 Purpose and scope.

This subpart contains energy con-
servation requirements for commercial
warm air furnaces, pursuant to Part C
of Title III of the Energy Policy and
Conservation Act, as amended, 42
U.S.C. 6311-63117.

[69 FR 61939, Oct. 21, 2004, as amended at 70
FR 60415, Oct. 18, 2005]

§431.72 Definitions concerning com-
mercial warm air furnaces.

The following definitions apply for
purposes of this subpart D, and of sub-
parts J through M of this part. Any
words or terms not defined in this Sec-
tion or elsewhere in this part shall be
defined as provided in Section 340 of
the Act.

Basic model means all units of a given
type of covered product (or class there-
of) manufactured by one manufacturer,
having the same primary energy
source, and which have essentially
identical electrical, physical, and func-
tional (or hydraulic) characteristics
that affect energy consumption, energy
efficiency, water consumption, or
water efficiency.

Commercial warm air furnace means a
warm air furnace that is industrial
equipment, and that has a capacity
(rated maximum input) of 225,000 Btu
per hour or more.

Thermal efficiency for a commercial
warm air furnace equals 100 percent
minus percent flue loss determined
using test procedures prescribed under
§431.76.

Warm air furnace means a self-con-
tained oil-fired or gas-fired furnace de-
signed to supply heated air through

§431.75

ducts to spaces that require it and in-
cludes combination warm air furnace/
electric air conditioning units but does
not include unit heaters and duct fur-
naces.

[69 FR 61939, Oct. 21, 2004, as amended at 76
FR 12503, Mar. 7, 2011]

TEST PROCEDURES

§431.75 Materials incorporated by ref-
erence.

(a) We incorporate by reference the
following test procedures into subpart
D of part 431. The Director of the Fed-
eral Register has approved the mate-
rial listed in paragraph (b) of this sec-
tion for incorporation by reference in
accordance with 5 U.S.C. 552(a) and 1
CFR 51. Any subsequent amendment to
this material by the standard-setting
organization will not affect the DOE
test procedures unless and until DOE
amends its test procedures. We incor-
porate the material as it exists on the
date of the approval and a notice of
any change in the material will be pub-
lished in the FEDERAL REGISTER.

(b) List of test procedures incorporated
by reference. (1) American National
Standards Institute (ANSI) Standard
721.47-1998, ‘‘Gas-Fired Central Fur-
naces,” IBR approved for §431.76.

(2) Underwriters Laboratories (UL)
Standard 727-1994, ‘‘Standard for Safe-
ty Oil-Fired Central Furnaces,” IBR
approved for §431.76.

(3) Sections 8.2.2, 11.1.4, 11.1.5, and
11.1.6.2 of the Hydronics Institute (HI)
Division of GAMA Boiler Testing
Standard BTS-2000, ‘“Method to Deter-
mine Efficiency of Commercial Space
Heating Boilers,”” published January
2001 (HI BTS-2000), IBR approved for
§431.76.

(4) Sections 7.2.2.4, 7.8, 9.2, and 11.3.7
of the American Society of Heating,
Refrigerating and Air-Conditioning En-
gineers, Inc. (ASHRAE) Standard 103-
1993, ‘“ Method of Testing for Annual
Fuel Utilization Efficiency of Residen-
tial Central Furnaces and Boilers,”
IBR approved for §431.76.

(c) Availability of references—(1) In-
spection of test procedures. The test pro-
cedures incorporated by reference are
available for inspection at:
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